
Supplementary Materials for 

 

Design, Synthesis and Biological Evaluation of Conjugates of 3-O-

Descladinose-azithromycin and Nucleobases against rRNA A2058G 

or A2059G mutated Strains 

 

Xiao-Tian Lian, 1, 2 Wen-Tian Liu, 1 Bing-Zhi Fan, 1  

Ming-Jia Yu 1, * Jian-Hua Liang 1, 2, * 

1 Key Laboratory of Medical Molecule Science and Pharmaceutics Engineering, School of 

Chemistry and Chemical Engineering, Beijing Institute of Technology, Beijing 102488, China  

2 Yangtze Delta Region Academy of Beijing Institute of Technology, Jiaxing 314019, China 

 

 

Contents 

1) Figure S1. The RMSD profiles of MD simulations of the G2099A mutant 50S ribosomal subunit 

with the ligands (37A and 32A). 

2) Figure S2. Superposition of two complexes including the last structures obtained from the MD 

and the complexes obtained from docking. 

3) Table S1. The interaction of hydrogen bonds between G2099A Large Ribosomal Subunits (PDB 

ID: 1YHQ) and 37A. 

4) Table S2. The interaction of hydrogen bonds between G2099A mutant 50S ribosomal subunit 

(PDB ID: 1YHQ) and 32A. 

5) Table S3. The interaction of hydrogen bonds between G2099A mutant 50S ribosomal subunit 

(PDB ID: 1YHQ) and 37A after molecular dynamic simulation. 

6) Table S4. The interaction of hydrogen bonds between G2099A mutant 50S ribosomal subunit 

(PDB ID: 1YHQ) and 32A after molecular dynamic simulation. 

7) Table S5. HRMS and NMR spectra checklist for the intermediates and target compounds (1 - 

16 and 26 - 37). 

8) 1H and 13C NMR Spectra for the representative compounds. 

 



 
Figure S1. The RMSD profiles of MD simulations of the G2099A mutant 50S ribosomal subunit 

with the ligands (37A and 32A). The RMSD values of complexes between A. G2099A mutant 50S 

ribosomal subunit and 37A (40 ns), B. G2099A mutant 50S ribosomal subunit and 32A (50 ns). The 

RMSD values of Calpha [RMSDCa], backbone [RMSDBb] and all-heavy atom [RMSDAll] are 

shown in red, blue and green, respectively. 

 

Figure S2. Superposition of two complexes including the last structures obtained from the MD and 

the complexes obtained from docking. The RMSD values of the structures aligned by PyMOL 

including the last structure from the MD and the complex obtained from docking are 2.971 and 

2.802 respectively. A. G2099A mutant 50S ribosomal subunit with the ligand of 37A (ligand of MD 

structure colored in cyan while that of docking structure colored in green). B. G2099A mutant 50S 

ribosomal subunit with the ligand of 32A (ligand of MD structure colored in yellow while that of 

docking structure colored in green). 
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Table S1. The interaction of hydrogen bonds between G2099A Large Ribosomal Subunits (PDB ID: 

1YHQ) and 37A. 

Atoms in the 

Ribosomal Subunits 

Atoms in the 

compound of 37A 

Hydrogen 

bond (Å) 

Hydrogen 

bond angle (°) 

A2096:HO2* N5 2.96685 93.301 

U2539:HO2* N6 2.41225 137.64 

G2611:H21 N4 2.85933 100.832 

G2611:H22 N4 2.87959 99.593 

U2539:O2* H 2.42987 131.918 

G2102:O6 HO 1.88273 139.413 

G2540:O4* HN 2.35251 133.353 

U2541:O1P H71 2.20592 138.283 

U2541:O2P H72 2.7853 107.691 

G2540:O2* H9 3.0211 131.659 

C2487:O2 H14 2.97564 119.237 

C2487:O2 H18 2.88956 124.92 

C2487:O2 H262 2.72872 147.806 

G2540:O3* H271 2.51887 124.234 

U2541:O1P H271 2.85225 144.548 

G2540:O2P H321 2.87207 135.135 

G2540:O4* H321 3.04212 108.171 

A2612:O2P H391 2.97613 112.645 

G2611:O1P H42 2.67351 138.227 

A2096:O2* H43 3.07161 108.25 

U2539:O3* H43 2.91484 97.039 

U2539:O2 H43 2.95632 127.691 

A2095:O2P H451 2.79739 123.175 

G2097:O2P H451 2.68124 130.17 

G2094:O1P H461 2.72497 130.008 

A2095:O2P H462 2.98838 121.184 

 

  



Table S2. The interaction of hydrogen bonds between G2099A mutant 50S ribosomal subunit (PDB 

ID: 1YHQ) and 32A. 

Atoms in the 

Ribosomal Subunits 

Atoms in the 

compound of 32A 

Hydrogen 

bond (Å) 

Hydrogen 

bond angle (°) 

A2096:HO2* N5 3.06553 93.523 

G2540:O3* H 2.95635 108.724 

U2607:O2 HN81 2.71897 113.96 

U2539:O2 HN82 2.3227 107.616 

A2100:H2 O10 3.06658 119.984 

A2538:H8 O3 2.76265 171.798 

C2487:O2 H18 2.60408 157.811 

G2540:O3* H261 2.95574 125.148 

U2541:O1P H261 2.73889 157.804 

C2487:O2 H262 2.81356 142.666 

U2539:O2* H263 2.7299 131.989 

C2487:O2 H273 2.71451 145.599 

C2104:O4* H291 2.51104 159.424 

G2540:O2P H321 3.07242 129.665 

G2097:O6 H391 3.08428 99.571 

A2612:O2P H391 2.4956 130.538 

G2097:N7 H392 2.33957 156.451 

G2611:O1P H411 2.84204 126.264 

G2097:O2P H42 3.02797 119.662 

U2541:O2P H46 3.00114 119.815 

 

  



Table S3. The interaction of hydrogen bonds between G2099A mutant 50S ribosomal subunit (PDB 

ID: 1YHQ) and 37A after molecular dynamic simulation. 

Atoms in the 

Ribosomal Subunits 

Atoms in the 

compound of 37A 

Hydrogen 

bond (Å) 

Hydrogen bond 

angle (°) 

G2540:O2P HN81 2.3992 108.134 

G2540:O1P HN82 1.94309 145.085 

A2099:H61 O1 2.93832 97.458 

A2099:H62 O10 2.42 139.205 

G2609:O3* H71 2.52201 117.977 

G2609:O2* H71 2.10957 149.878 

G2094:H5*1 N5 2.94857 102.83 

A2100:H2 O10 2.63975 139.747 

G2540:O2* H14 2.74295 136.987 

G2102:O6 H18 2.58355 131.962 

C2487:O2 H262 2.49572 173.107 

C2487:N3 H272 2.82287 142.596 

G2102:O6 H273 2.26064 116.773 

G2540:O1P H42 2.70026 91.635 

U2607:O4 H451 2.03383 131.991 

A2095:O2P H452 2.52185 124.369 

A2096:O2* H452 2.25123 126.036 

A2095:O2P H462 2.58434 120.144 U2607:O4 H462 2.86777 106.765 

 

 

  



Table S4. The interaction of hydrogen bonds between G2099A mutant 50S ribosomal subunit (PDB 

ID: 1YHQ) and 32A after molecular dynamic simulation. 

Atoms in the 

Ribosomal Subunits 

Atoms in the 

compound of 32A 

Hydrogen 

bond (Å) 

Hydrogen bond 

angle (°) 

U2539:O1P H 1.56196 171.248 

G2102:H1 O7 2.06622 160.233 

G2102:H21 O3 2.7009 141.187 

C2104:H41 O7 2.65715 148.637 

U2539:HO2* N5 2.00121 145.234 

G2611:H21 N7 2.58771 119.323 

U2620:H3 O1 3.05445 93.8 

U2541:O4* HO 2.88069 110.223 

C2104:O2 HN 1.91101 158.846 

C2104:N3 H7 2.88319 115.454 

U2539:O2 HN82 2.82441 111.826 

U2539:H1* N5 2.64062 134.268 

G2540:H1* O10 2.78106 147.738 

C2104:O2 H2 2.67482 129.96 

C2104:O2* H10 2.1922 172.484 

G2102:O6 H18 2.53202 157.698 

U2539:O1P H261 2.92808 97.267 

A2486:N1 H262 2.92429 112.876 

C2487:N3 H262 2.26448 139.975 

G2102:O6 H263 2.64451 142.07 

C2487:O2 H272 2.29241 144.62 

U2539:O1P H273 2.98835 90.525 

A2486:N3 H282 2.26028 152.894 

C2104:O2* H291 2.18647 151.558 

U2645:O2 H321 2.98063 117.358 

U2645:O2 H322 3.07726 110.107 

G2097:O6 H391 2.90565 120.308 

G2540:O1P H392 2.87747 122.421 

G2540:O1P H42 2.32524 154.78 

 

  



Table S5. HMRS and NMR spectra checklist for the intermediates and target compounds. 

Compounds HRMS 1H NMR 13C NMR 

1 √ √  

3 √ √  

4 √ √  

5  √  

6 √ √  

7  √  

8 √ √  

9  √  

10 √ √  

12  √  

13  √  

14 √ √  

15 √ √  

16 √ √  

26T √ √ √ 

28T √ √ √ 

27U √ √ √ 

28U √ √ √ 

29U √ √ √ 

30U √ √ √ 

31U √ √ √ 

32U √ √ √ 

29A √ √ √ 

30A √ √ √ 

32A √ √ √ 

33A √ √ √ 

34A √ √ √ 

35A √ √ √ 

29G √ √ √ 

30G √ √ √ 

32G √ √ √ 

29C √ √ √ 

30C √ √ √ 

36A √ √  

37U √ √ √ 

37A √ √ √ 

  



 

 

  



 

 
  



 

 

  



 

 
  



 

 

  



 

 

  



 

 

  



 

 
  



 

 

  



 

 

  



 

 

  



 

 

  



 

 
  



 

 

  



 

 



 

  



 

 



 

  



 



 

  



 

 



 

  



 



 

  



 



 

  



 



 

  



 



 

  



 



 

  



 



 

 

  



 



 
  



 



 

  



 



 

  



 



 

  



 



 

  



 

 



 

  



 



 

  



 



 

  



 



 

  



 

 

  



 

 



 
  



 



 


